INTRODUCTION
Layered perovskite oxides are a promising group of mixed-conducting materials with potential applications for oxygen-separation membranes, gas sensor devices and electrodes of intermediate-temperature solid oxide fuel cells. [1] [2] [3] [4] In general, the layered perovskite can be represented as Ruddlesden-Popper (RP) series of general formula A n+1 B n O 3n+1 or AO.(ABO 3 ) n , where A is an alkaline earth/rare earth ion and B is a transition metal ion. These phases generally crystallize with tetragonal or orthorhombic unit cell in the space group I4/mmm or Fmmm and are antiferromagnetic electrical insulators in physical behaviour. [5] [6] [7] [8] The crystal structure of RP phases can be described by the stacking of finite n layers of perovskite ABO 3 between rock salt AO layers along the crystallographic c direction. 9, 10 The corner-sharing BO 6 octahedra form infinite sheets in the ab plane where strong electronic interactions can occur. The n=1 member of this series (A 2 BO 4 ) exhibits a quasi-two-dimensional K 2 NiF 4 -type structure ( Fig. 1) , with only one layer of corner sharing BO 6 octahedra along the c direction. The nature of A and B ions plays an important role in determining their physical properties. In many cases, more than one ions have been added at the sites A and B to look for novel physical properties such as electric transport and magnetic behaviour.
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In the past few years, the layered manganites La 2-2x Sr 1+2x Mn 2 O 7 of Ruddlesden-Popper phases (n=2) attracted considerable attention due to their novel physical properties such as the colossal magnetoresistance effect, the tunneling magnetoresistance and fascinating magnetic properties because of mixed valence of manganese.
14-16 It is well known that the correlation between the magnetic and electrical properties in the mixed-valence manganites is generally understood in terms of the double exchange (DE) interaction mechanism. 17 Besides the DE mechanism, the Jahn-Teller effect, phase separation (PS) 18 and antiferromagnetic (AFM) superexchange and charge-orbital Devinder Singh ordering interactions also play an important role. In order to get further understanding of this mechanism, Mn-site doping in the layered manganites can dramatically change the magnetic and electrical properties. Some such studies have been undertaken during the past few years. C to remove moisture. The powders were mixed and homogenized by grinding with an alumina mortar and pestle. The mixtures were then pressed into pellets 10 mm in diameter and 1 mm thick by hydraulic press under 20 MPa, and then calcined at 1200 K in static air atmosphere in an electric tube furnace for about 36 hours. The calcined pellets were ground, and again pressed into pellets by hydraulic press under 20 MPa, and then calcined at 1563 K for about 72 hours in static air atmosphere with a number of intermediate grindings and pelletizings. The samples were then cooled down slowly to room temperature in the electric furnace.
Room temperature X-ray diffraction data of the phases were recorded on Bruker AXS diffractometer-D8 (D76181 Kurlsruhe, Germany) using CuK α radiations at a scanning speed of 1 o /minute. The experimental XRD data are given in Tables 1 and 2 , while the pattern is plotted in Fig.  2 . The total amount of various constituent cations was estimated by Perkin Elmer atomic absorption spectrometer 700. The oxygen content in the samples was determined by modified iodometric technique within error limits of ±0.01. The samples were dissolved in concentrated HCl and the resulted chlorine was absorbed by a KI solution. The titration was made by using 0.005 N standard sodium thiosulphate solution. The details of the method have been described elsewhere. 37 The precise chemical composition of the phases was determined to be La 0. The electrical resistivity of the sintered pellets of the phases was measured by four probe method in the temperature range 150-300 K. Thin copper wires were attached to the surface of pellets with silver paste for the purpose of electrodes. The magnetic susceptibility of the powdered samples was measured by Faraday magnetic balance under constant magnetic field of 3,700 gauss in the temperature range 100-300 K. The magnetic susceptibility of the samples was calculated after diamagnetic correction for the constituent ions in the phase.
RESULTS AND DISCUSSION
All the peaks of X-ray diffraction pattern of polycrystalline samples were successfully indexed on the tetragonal unit cell in the space group I4/mmm. The unit cell parameters and space group were determined and tested by using program "Checkcell" 38 and are listed in the Tables 1 and 2 39 The theoretical diffraction intensities of the phases (Tables 1 and 2 ) were determined by using programs "Diamond" (Method of Klaus Brandenburg 1998) and "Mercury 2.3" based on the atomic positions, cell parameters and space group I4/mmm. The agreement between the experimental and theoretical intensities is in general satisfactory considering that atomic positions are not refined and that any preferred orientation effects are neglected. The XRD results confirmed the formation of RP type (n=1) La 0. Analysis of the cell parameters shows that increase in iron content leads to slight increase in c parameter while the corresponding increase in a parameter is much larger. In particular a would be expected to be affected by the transition metal as the pervoskite slabs in the K 2 NiF 4 -type structure linked through corner sharing in the ab plane. The c axis, on the other hand, should be strongly dominated by the La/Sr-O bonds. The partial replacement of Cr 3+ (ionic radius=0.62Å) by larger Fe 3+ (ionic radius=0.65Å) might therefore be expected to increase cell parameter a more significantly than c.
The temperature dependence of electrical resistivity is given in Fig. 3 , where log ρ is plotted against temperature (T). The plot shows that the temperature coefficient of ) was applicable to the data. The linearity of plot between log ρ and T -1/4
( Fig. 4) shows that the electrical conduction in these phases occurs by a 3D variable range hopping mechanism which is generally observed in such perovskite-related phases. 30, 42 The characteristic energy of hopping (B), calculated from the slopes of log ρ versus T -1/4 plots, is equal to 5.5 and 3. The temperature dependence of inverse molar magnetic susceptibility is shown in Fig. 5 . Linearity of plots shows that the Curie-Weiss law is followed in the temperature range of investigation. The Weiss constant (θ) is negative for both the phases suggesting that magnetic interactions are antiferromagnetic. , prepared by ceramic method, crystallize with tetragonal unit cell in the space group I4/ mmm. The increase in unit cell volume by the replacement of Cr by Fe is in accordance with ionic sizes of the two. The Weiss constant (θ) suggests that both phases are antiferromagnetic. The electrical conduction in both the phases occurs by variable range hopping mechanism.
